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Abstract of JP2001210828 

PROBLEM TO BE SOLVED: To manufacture a polycrystalline thin-film semiconductor device, which has 
little variance in its electrical characteristics, at a comparatively low temperature. SOLUTION: A 
polycrystalline semiconductor film is formed and thereafter, rare gas element ions are selectively implanted, 
in only the channel formation region of the semiconductor film and the regions in the vicinity of the channel 
formation region and in such a way, that the center of the range of charged particles in the ions is 
positioned from the interface under the lower side of the semiconductor film to be within a distance of 10 
nm ± 10 nm. After that, an Xecl excimer laser is applied in the film thickness direction of the semiconductor 
film at an energy density for fusing the semiconductor film at 85% or higher to about 97% or lower and the 
semiconductor film is recyrstallized. 
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mrnxumu^fmrnm t- 1> 1 1 5 . mc^sur 
m-tJ>im (xec 1 ) x^w— (tt* 

3 08nm) U T 1- (KrF) X^y^k- 

(S*24 8nm) ^'fflV^ilS. 
[0024] -mz#&W¥mikM^U-?-mMT 

%i (H5> . wtmw^—f-x^/^-^jti^-t 

x^/k^-^fMltf^t^SgftTO^ff^^S^^ 

atxaiitx^^^-ws^-rr-cHiwm^^ 
•z&<oimmmx.*fr*~-m& (e sm ) ?. iitox* 

5. ^ H B B ffltm B B B ffii:^ISTI>(7)^^fit 
x*/^-«£ ( E CM ) T\ «^*/|/*HME«)ll*te 

4*fc5r&. fto-CSS^jBUx^Wf-flSflE (E CB ) tt 
[00 2 5] ^ll^BJWiS^tt^WIffMIfgfcT, 

[0026] (E cn -E 8B ) Xk LC H-E s „<E CR < (E 
cn~ E sn ) Xk HC + E sn 
k LC =0. 85 



k HC = 0. 97 

I»T"E C „ 144 *y&A£il£#^#;M^^iix* 
JWMWTC, E g „ tt^3R 0 4 * >i±A § *ifc*NMHi 

jtiH.fflx*/^-®£<7)8 5 9 7 %C9HJ(cf££-f 

Ecr = (E C m — E SM ) Xk CR + E SM 

k L c<k C R<k HC 
k LC = 0. 85 
k„ c = 0. 97 

fcBBLlt&h.*. WfckcifcO. 8 58K*><9 0. 9 

ttwfch. 8 5 %8t& t>9 7 %mm>mm, 1 . tsftfc 

LT#^&|^ B B B )l«jt?2W±# l« B B B fi^*M£ 
it 5 ¥(c£ £ . SSO* £ * B B a*i £ t# 6 1 (4 E c R ( i a 
*|.|®DE c „t5£l^m^ ^tlfetk CR (i£H*-i. 

LTtatJISoxdf yvix-Hf-^gcoai^^liifii: 
%^-r-T12*6til^^ k CR &0. 9 7gffii9 

<-r* t^mfaMteWiMiBimizx-ixfrm^ 

k c R {±^»t 0.95 SfgiJSWT^i U M k H c 

= 0 . 9 5). xmmm^mmizmuik^im 
wmzo. &9mma±ki-& (k LC = o. 89) . m 
m^m^fkm^-m^ 2 0 nis*ja±8 0 0 

[0 0 27] (jKKM 1 ) H6 ( a ) - ( e ) HMO S 

mxmmmx* ttz mx^h . *^fg^j 1 -cuaw 1 

0 1 1 LX#7Xff)W£j&m>7 5 0°COS B B B ^7X 

^wsmjLM^M.m&mzmz. t>tuni,i, zcrmw*? 
±^^i±mmmhfi^\ t-mm 0 mzTWim 
m 1 0 2b&&wM,mm&imt& . ss^aist 

StUTtS^. *S0tWlTI4*Kl 0 l±tT5Xv 
^»ffi*«S (PECVDS) T«lk5^^H^ 2 0 0 
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n mmmtmi. Tmumm 1 o 2 1 ut. sh^s* 

liECR-PECVD tTJaT<0*MWfett tf6« $ ft 

it. 

[0028] 

^Xy^y ( S i H 4 ) gtM ■ ■ ■ 6 0 s c c m 

®m(0 2 )<m- ■ • 100 seem 

E3) ■ ■ ■ 2 . 4 OmTo r r 

X-X?njg(2. 45GHz)£iJ7J- ■ -2250W 

fiffliBM ■ ■ - 875Gauss 

mm&m- ■ ■ 1 oo°c 
jsmra ■ ■ ■ 4 o# 

^TtMtliPtmf^ ^£&«#JiTifcfrLfc. 
[0029] { 1 ) jg^jftS&lttflcM V7X1\Z)V7A' 
(2 7TX 5&flH) 

( 2 ) SfgAyj ( 2 7°a 5# 

n) 

( 3 ) ry^-TiiTtca^ ( 8 0°C. 5 4MB) 

( 4 ) Mfly s'y 'J y ^Sitfc ( 2 7 °C . 5 ft 

m) 

( 6 ) >-^5*ifc*fi*«^ ( 2 7TX 5 ft 

( 7 ) ^w3WAimm mmmm 1 . 6 7%) as* < 2 

7TX 2 0#fU) 

( 8 ) MSSaVJ >?ztifzm*m ( 2 7TX 5# 
Hi!) 

SIBSf^M 1 0 nmiiJiltgS. if 3 LT&#$ 
^TffiffiiiM±t»|4^|5 B B B 5^^(i^ LPCVDSt 
T50 nnvBKOiW(=«Rtfe. xfB8#S<7)*6*8fc 
jfcWP*Tl/ca»&aHK**L P c VDSmafSSmiiZKB. 

[00 3 0] LPCVDilfi*'/! ■ ^t- /HIT'® 
«#1 84. 5 1 #0, MSAf^RMSffl«ii»4 
4 0 0 0c m2-e*l»„ fJ^t^ft*ft*9Mtitftii 

1 2 0 s c c in/mT o r r T'X¥?> . itS &£t4 5 6 0 
°CTx IbDaUEfCllSIBl 5^IBca[5MW>M)M!: 

tummtzixmtf 99. 9999 %iy±<7)A. u ^ a 

(He)£200 (sccm) t*fi«A«9 9 . 9 9 9 9 
%JjLhW^3R (H 2 ) £ 1 0 0 (seem) *SAU (£ 
ffi@7)£Efctt*<;2 . 5mTo r rizUfziltz^ mktm 
«(Cj£|gg£tt&3^|gWflag£rtEE:&±#M± 5 . 2 
X 1 0" 6 To r r/m i nT*#ofcj!)><3 s JSKS'XCT)^ 

»i«*»feoaiata* ( Ql ) tat«*»4><oiwr^aui 

^ftT'liMt^atl^itt (Q TL ) \i^)V ■ >-^)V 

Q IL ( s c cm) =2 7 3 . 1 5 (K)/833. 1 5 
( K ) X 5 . 2X 1 0" 6 (To r r/m i n) /7 6 0 
(To r r ) X 1 84. 5 X 1 0 3 (cm 3 ) 



= 4. 14X10-' (s c cm) 

-e*£. mw^xmm^.99 . 9 9 9%&±<7)*; 

y5>(SiH,)ai00scc m«?ifiTli,S^t 
«&$ixfc^ (Q TL ) teW*** 

yy^y^it (Qil/Qsih) 144. 14X1 0-6 
So fi^TA ( Ql ) cd±J^7>&W 

(Q siH ) fcStfiJfc (R=Q L /QsiH) 144. 14p 
pmJ3lTT*4. »n lfcf^a*>inXfc¥*i«i 
««Em«JSK^ffft*^KJ4. 5 6 OtJteJWtiil* 
7Hr^K'3 . 3xlO-'Tor rTf-jft. &&&& 
mfflm®ttt»&BU6£!ft&)l±Jl* 0 . 9 mT o r 
r T7l 0 , £c0^frTT"a*JKcOit«aSt4 0 . 7 n m 

[0 0 3 1 ] &fc-f *f$£U3gfc LA. 

H 1 0 3 coj-v y*n<f&&ffl& lost goM^H^ 1 

0 6tT/l^^y-f^yi0 75:iiAtt (116 a) „ x 
tfy&AftSJSI 1 0 4 fc LT(±ff^* s 1 H mff)7 
yA V Srffl^fc „ i£«ffi«i£fll± 1 . 0 ULm-^hh . T 
(40Ar + ) liMx^;K-40keV 
T\ 5 X 1 0 1 4 c m - 2 «D F-Xgf ^attMBfcfT^&t 

0 9 . 6 n mCO^ftffitf tfe 0 . ^mm^bxcom 
miJIZl. 2X 1 0 2 »cnr 3 T'J>!»„ »n LT&CSi 

ffill 0 8MtLfc (>f*>«A2ffi*SF7) . 

[ 0 0 3 2 m *yaAis»7at>f *>mmmm 

fit LT. ^BfWtr/^W^yaEASfLst^Rt: 
^f-feyyis* (xec 1 ) cox^y^ ■ y— f-^s-^ 
ItU ifHS^t^it^o V— 9*— 3tetiM3 5 0/i 

mT"^§ 1 5 cmC7)iH^Cft^$il, lK«0lft^«03K&# 
HUffefc 2 . 5 %^mHUz-f (3 LX . S«75:« 
Lfc. tPcoT¥»#:fflLhcOPI-iM(44 0[acOW— f- 
3i3Blf tlft**(C!ar* . y—?-3i:«SSMx^;ydf-^ 
S(i38 5mJ ■ cm-'ttofx *Hffe(?l] 1 fCffiffl 

L/txdf y vy-Hf-3tTli. T^'y-f =f y^?±A$ 

JWMKeEgglil 2 0m J ■ ^Wll 
2lJ-| J xx^-® ; «E CM {±4 0 0mJ ■ cr'tt-j 
fco ^-pTHg||tx^;^-iffiJK(7)3 8 5mJ ■ cm ! l± 

k CR y>o. 94 6&si»l, ^mi^mnmm^z^L 
--y yjpi tT7«ftiico^ 1 

0 9 &m t ( IS H B H tt7«#:)l)TMlfM*l7 ) ( II 6 

b) . 

[0033] mz)^~~ym-i.%ixrz¥mvmm 

1 0 9 5rSa«tM5I^Kl 1 OlrECR-PECV 

d mzxxm i fc . itt«iHt5im«ii¥^gM^- 
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x . TtmmmMitimm^mmm t h— c* s . 

ffl t s ffiKLS*HJt«^itiftJi ECR-PECVDg 

[ 0 0 3 4 ] mm ( 0 2 ) eg* ■ ■ ■ 1 0 0 s c c m 
EyJ • ■ ■ 1 ■ 8 5mTo r r 
7--f?n&(2. 45GHz)ft+j- ■ -2000W 
EPTO^ ■ ■ -875Gauss 

smiss- ■ ■ 1 OCfC 

JOJWbI ■ ■ ■ 2 4# 

T7x-?wtmzi£ o ji-e 3 . 5 n maKfljueftHMt 

fflfc»ft§*iTg* . !MKr?X^!H»jW||7 Ufctt, 
«fcLTy-h»IWIltMI*^Lfc (06 c) . 

[0035] wm^x&mmmzmy-hnmi i 

S(i 1 5 Ortt^fc. 1 T{i7 5 0 nm<7)§| 

I^ttSail»?y^/t- (Ta) izxy-hw&z 

&izT-hW£&~?x?kl,Xs Vi—XiiT 

?*.T-?-h-%h7mtyi-i*>\ 1 2*fi%a», y- 

x • kw yfM 1 1 3 1 f-v 1 1 4 & 

b m&^f l r a anr wtfas-r s . *mmm 1 

^>>A ( A 1 ) {iHT'S^/;±T'\ ^feTcSfc LT* 
**fc5%coi8ST*B?StLfc7!j-^h^y (ph 8 ) 

7X1 0 15 cm-2(50}iJgT"NMOS YvVvXJW- 

x-YVA >*Hfc:fl"fc&Uf. RttCPMOS h 
i^'x? £ft*-$-3>|gfcJiNM O S h 5> ^'-X^gP^T/l^ 

$-■7 a ( a i ) mm-cm-ytzi.T. ^muTtmt ix 

S^'. iit)±8 0 k V £X#£%lsA,t*&-4 5f >- * 5 

x i o 15 cm-2co?(UKrPMos h^y^^y-x 

• Kl^f (B6d)„ ■fjJ-yfT'feSi 

&mm^M.nm± 3 0 o°cT-ir& , 

[0036] StPECVDgt'TEOS (Si- (O 

ch 2 ch 3 ) 4 > tmmzmmtLx. i«3 
ootrcsiswsBiBi 1 5^mmt^ ism&mt- 
mimmmp^ o » -ecoiurem* soon mtt^ 

■ km ymm^mnUir^m^Ttmco-im^mh 

X. M»#H»T3 5 OVJZZ 2#fflnmtM£1fol- 

xmm&mt: 1 8 o-ct ixrtn-v^ztmL. s 



111 1 6^MLT«»iff*gl£%MU^ (06 

e) . 

[0037] z<7)mziximiKmm*mft%&cofc 

ftffii&DAS&tftSte** 1 0/imt", SUgJi^BfcT 
NM0Sl7yyX^OTds=8V(;Klt 
SlSftflWU D^fcffl»]!So7±MB±fIPfIM{±2 2 
8±2cm' • V-i • s-ittl 29 
3 + 0. 2 0 4 V, t7"Xl/-yj.*-;l/F ■ XA 
{20. 405 + 0. 0 0 8VT*-jfc. X. PMOS1 

£m£Ji7 6+4cm2 . v-i ■ s-i-C*Ds Pill 
ffli-3. 470 + 0. 2 3 7V„ -tf-yxV-i'.a.zh- 

)VY ■ xA yy\$o . 3 2 9 + 0. onvttot. 
Lxmmmixi^Mmm^mmLxxe ci^y 

-? ■ V— f-Tt&^tltzjfcWiMTiZNMOS YvW 
XWUmmtl 1 2 + 2 5 cm2 • V-i ■ s-K mi 
mff#3. 9 0 8 + 0. 42 IV, 
/t/F-X^WO. 587 + 0. 096Vt. PMO 
S \-7Vi/X?<rsm&ffl£A 1 + 1 0 c m2 ■ v- 1 ■ s 
KWMW&if-A. 505 + 0. 94 6V, -ft XV 
• X4 yftfO. 492 + 0. 074V 

x^itz, i<m&tfrrmiz*m\iztfi& t nwt pm 

Mm%v7xv-y^-)imm^t&mmM¥ 
m^m^-m^yxmmmm Lmmxmzx . 
m\m-M%£^ x%%.mzim L^tnx-^t . 

[0038] 

»<0tf to* *^^^ B B B fiM^ft^^*II 
^±^|gt^M5«IIMI ! »fl«ai^ fc ffiMM-3S?E 

[01] *B%BHOJSE!Safl Lfc0„ 
[02] *K%BHOffiB!SglB| Lfc0„ 

[03] mmmcoimmwifm. 

[ 04 ] *K^BBcOMffl& IJifl LfcH. 
[05] V — ^-*5 H B B iL»ffl^lMBJ tt0„ 
[06] *K56BHcotStnjSS-^LfeH. 

10 1- • ■ 

10 2- • • TffiffiHH 

i o 3 • • • mmmmgi 
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1 04 ■ 




i i i • 




1 OS ■ 




119. 




106 ■ 


■ -&mmm 


113- 




10 7- 


■ -%n^jmA^y 


114- 




108- 




115- 


■ rnmmrn 


10 9- 




116- 




110- 


■ ■ y-h«mm 








[iai] 




CH2] 



-f^a-Axs 1 



L,_ 



[05] 




(0 iSAtt^lM^li^BfiS 
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IM3] 



[H4] 



! 1 ' $ 1 i i [ [ I 



-V^ r , 



"7 I "^i 



&&&& k ?+^*/WBMMf« 



T4HB 



! £ ; 

I — i s 

TJftttSW j j 



TTT 



f-Y | 
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[06] 



]06 



106 ,05 ^ IM 



3 



4 4 

1 1 1 1 1 1 1 1 1 1 1 1 1 



^103 
-102 



4- 




5 



l|16. 




mm/Mm L\vm\\v\ 



F^-A(##) 5F052 AA02 BB07 CA04 DA01 DB02 
EA11 FA05 JA01 

5F110 AA08 AA17 CC02 DD01 DD02 

DD03 DD05 DD07 DD12 DD13 

DD14 DD17 EE04 EE44 FF02 

FF09 FF25 FF31 GG01 GG02 

GG13 GG25 GG28 GG47 GG57 

HJ01 HJ13 HJ23 HL03 HL23 

NN04 NN23 NN35 PP03 PP04 

PP15 PP23 PP33 QQ11 



